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PREFACE. 



Havin'q entered in the year 1811 on duties at the Royal 
Observatory, which required attendance not only by day 
but also by night, my attention was necessarily very 
early directed to the great changes to which the climate 
of England is susceptible: the sudden formation and 
disappearance of the clouds, the great variations of tem- 
perature, the unsteadiness of the mercurial column, and 
its connexion with the different winds which blow, be- 
came subjects of interest, and were tabulated day by day 
until they have now accumulated into a mass of observa- 
tion from which much valuable information is to be de- 
duced, la a treatise so small aa that comprehended in 
the following pages, a few only of the leading features 
of the climate can be discussed. Terrestrial radiation 
and the vapour-point have been spoken of at some length, 
as they are less popular, and their laws less understood 
than those of temperature in general. The Tables of 
Climate at the end of the work are deduced from above 
21,000 observations, and are now published for the first 
time. Tables of barometric pressure and the average 
amoimt of rain for the corresponding period have al- 
ready appeared in my lately-published little treatise, the 
" Manual of the Barometer," 

J. H. B. 
Hyde Vale, March 1850. 
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THE THERMOMETER. 



The Thermometer, by which we measure the changeB 
of temperature in bodiea, is an instrument so simple 
and familiar, that we arc apt to overlook the difSculties 
which were to be overcome before it was brought to its 
present perfect state; the list of distinguished names, 
which succeed each other in the endeavour to contribute 
something towards its perfeetion, convince us, it was not 
only a work of intellectual labour, but that it was an 
instrument of importance in philosophical inquiry. 
About the beginning of the 17th century, Drebbel of 
Alkmaer is said to have made thermometers ; but Sanc- 
torio, a pi-ofeasor of Padua, who hved about the same 
period, claims the merit of the invention, and his claim 
is supported by Borelli and Malpighi. Sanctorio'a ther- 
mometer consisted of a glass tube, having a bulb blown 
at one extremity, the air in which being rarefied, the 
open end was plunged into a coloured liquid ; as the air 
cooled it contracted its vohmie, and a part of the liquid 
rose in the tube ; as the temperature of the tube increased 
or diminished, the air in the bulb expanded or con- 
tracted, and the liquid in the tube descended or ascended* 
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The expansions of the air were measured by a scale, the I 
measurements of which varyingj independently of the J 
temperature, with every change of pressure in the atmo- 9 
wphercj rendered its indications very erroneous. Somcfl 
y^^ars subsequently, the Florentine Academicians ex.-^ 
eluded all the air from the tube, and filling it to a 
tain height with spirits of wine, sealed the tube herm&- J 
tically. Boyle, in England, made numerous experimenta..! 
with tubes both open and sealed, and found that thel 
former were affected by the changes in the pressure ot^ 
the atmosphere, to the amount in some cases of 33 di- 
visions of the scale. In 1701 Sir Isaac Newton filled 
the tube with linseed oil, but its viscidity caused it to 
adhere to the sides of the tube ; and in 1702 Amontona 
again tried air, for which in 1703 he substituted spirits 
of wine ; which were also used by Reaumur and Mi- 
ehelh in 1730 and 1740; in 1724 Fahrenheit filled the 
tube with mercury, as did also De Lisle in 1733. 

At a later period De Luc made very careful compa- 1 
risons of the different ratios of condensation in oil, j 
spirits of wine, and mercury, and was so satisfied that 
the latter fluid possessed, in the highest degree, the 
l)roperties essential for the correet indication of changes 
of temperature, that he filled the tube with mercury, 
adopting at the same time the scale of Reaumur. The j 
advantages of mereury were, that it expanded equably, i 
and therefore measured equal increments and decrements , 
of heat ; it could be obtained in a nearly pure state, it 4 
was easily freed from air, and it did not become solid 1 
until exposed to a cold of — 39° Fahr., or vaporize until it j 
attained a heat of 660°. Spirits of wine vaporize 
180°, so that at higher temperatures the elastic force of 1 
the vapour, increasing with the increasing temperatura, J 



exerts an incressing pressure upon the &md, and the 
expansions become gradually smaller for each equal in- 
crease of heat ; spirits of wine are adapted for low tem- 
peratures, a cold of —90° having failed to reduce it to 
the solid state. 

Another difEeulty which presented itself in the con- 
struction of the Thermometer, was the adoption of a 
fixed point of temperature from which to commence the 
divisions of its scale. Newton was the first to suggest 
the discoveries of Dr. Hook as the means of famishing 
two fixed points, which might he universally used ; the 
temperature of water, in passing from the liquid to the 
solid state, remains stationary ; and the temperature of 
water, in passing from the Uquid into the gaseous state, 
likewise remains stationary, providedj in the latter case, 
the pressure of the atmosphere be the same : if these 
two points of temperature, the freezing and boiling uf 
water, were marked upon the tube, the interval between 
them might be divided at pleasure, and divisions of the 
same length continued above and below these points, as 
the length of the tube might admit. Reaumur and Celsius 
adopted the freezing of water as a sero; the former divided 
the interval between that and the boiling-point into 80 
parts or degrees, the latter divided it into 100. Fahrenheit 
made his sero the temperature produced by the mix- 
ture of snow and common sail ; he divided the interval 
between that and the freezing-point of water into 32 
parts, and the interval between the freezing- and boiling- 
points of water into 180 parts ; other divisions of the 
scale have been made, but those of Reaumur, Celsius (or 
Centigrade) Fahrenheit, have been universally adopted. 

The tube of the thermometer being too narrow to 
admit of the mercury being poured in, the air within it 
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is rarefied, and the mercury forced into it (upon t 
principle of the Barometer) by the presBure of the atm 
sphere. The bulb is held over the flame of a 
lamp, and as the air within it becomes heated, it expand^ 
so that the quantity left in bears a small proportion tOfl 
that which it had contained at the temperature of the 
atmosphere; the tube is then inverted, and the open 
end pluuged into a vcascl of pure mercury ; as the air 
within the tube coola down to the temperature of the 
air, it contracts, and occupies a smaller space, aud the 
pressure of the atmosphere on the surface of the mer- 
cury in the vessel forces it into the tube ; the tube is 
again inverted, and the bidb again held over the flame 
of the lamp, the small quantity of air remaining within 
expands, and is forced out of the tube; the bulb is ex- 
posed to the heat until the mercury boil, the vapour of 
which, filling the unoccupied part of the bulb and tube, 
will altogether expel the air; the open end is again 
plunged into the vessel of mercury, and the pressure of 
the atmosphere forces mercury into the tube and bulb 
until they he filled ; the tube is then closed by melting 
the glass with the blowpipe : if the vacuum be perfect, 
on inverting the instrument, the mercury will run to 
the top of the tube and fill it : the quantity of mercury 
depends upon the capacity of the tube to the bulb : that 
the thermometer may show equal expansions and con- i 
tractions, the bore of the tube must be uniform through* ' 
out its length. 

To mark off the freezing-point, the thermometer 
must be plunged into a vessel of melting snow or 
pounded ice, either of which will retain the same tempe- 
rature, until they be all melted : to mark off the boihng- J 
point, it must he plunged into a vessel of rain or di»| 



atilled water, which when it boils will not increase in 
temperature, but will remain' stationary, until it all fly 
off in ateam : in this latter case the pressure on the 
surface of the water will have some effect ; if the pres- 
sure be increased, it will boil at a higher temperature ; 
if it be diminished, it will boil at a lower ; it must there- 
fore be always done at one fixed pressure : the pressure 
recommended by the Boyal Society, is when the baro- 
meter stands at 29-80 inches. The divisions below which 
the numeration commences, are called negative, and 
marked thus — 

Yi^ ,_ Thermometers now spoke a ge- 

neral language, and scientific men 
in different countries were enabled 
to compare, with confidence, their 
several experiments upon the efiPects 
of changes of temperature upon 
bodies: still there were cases in 
which it was desirable to know the 
greatest, and least fluctuations of 
temperature during the absence of 
the obseiTer ; this was especially 
necessary for ascertaining the ex- 
tremes of temperature which might 
occur in the atmosphere: in 1782 
Mr. J. Sise of Canterbury contrived 
an instrument which should record 
these changes. In fig. 1, a is 8 
tube of glass joined at £ to a smaller 
tube e k, which is bent downwards, 
and at about 1^ inch from below 
the end d, is again bent upwards in 
the direction if, parallel to k e, the 




end c of the smaller tube being enlarged. These tubes, 
with the exception of that part of the small tube from 
A to i which is filled with mercury, are filled with highly 
i-eetiiied spirits of wine, to within an inch of the en- 
larged end c; when the spirit in the large tube a is 
expanded by heat, the surface of the mercury at i 
will be pressed down, and consequently the surface a 
I will rise; and when the spirit is contracted by cold^ 
the mercury at h will rise and the surface at i 
full ; so that whenever the spirit is either expanded o 
contracted by a change of temperature, the mercury o 
one side or the other will always rise. The scaler 1 
which is Fahrenheit's, beginning with on the top ofl 
that side A e where the mercury rises by the increase 1 
of cold, has the degrees numbered downwards ; while I 
that on the opposite side if, where the mercury rises 
by the increase of heat, has the degrees numbered up- 
wards. "Within the small tube of the thermometer im- 
mersed in the spirits, is placed on either side above the 
surface of the mercury, a small index ef, so fitted as to 
he moved up and down as occasion may require ; the 
surface of the mercury when it rises, carries this index 
with it, which when the mercury descends remains 
fixed, by means of a spring, and shows how high it had ■ 
risen, and consequently the greatest degrees of heat and 
cold. The index is made of steel coated with glas 
and terminated with a dot of enamel on each end ; from 
the end of the index, to prevent its moving by its own ' 
weight, is attached a bristle (formerly a spring of glas 
was used), which prevents the index from following the 
mercury when it descends; it is brought into contact 
with the mercury by a small magnet being applied to | 
that part of the tube against which it rests. 




A Self-regtatcring Thermometer of simpler construc- 
tion, by Dr. John Rutherford of Edinburgh, is now in 
general use. In fig. 2, the minimum or lowest tem- 



perature is shown by a spirit thermometer, in which 
is placed an index, a, of enamel ; the cohesive power of 
the spirit in the tube prevents the enamel from passing 
it, and it is carried back to the lowest point of con- 
traction, and being left there, marks the greatest de- 
gree of cold J it is adjusted by inverting the instru- 
ment, when the index runs up to the end of the co- 
lumn of the Mpirit where it stops. It is preferable for 
the minimum thermometer to be graduated on its own 
tube- 
In the thermometer, fig 3, which marks the maximum 

Fig. 3. 




or highest temperature, the index b, which is of steel, 
is pushed up by the mercury aud left at the point of 
greatest expansion; the index is afterwards brought in 
contact with the mercury by a magnet. 

Mechanical contrivances have been made, for the ther- 
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mometer to register continuouBly the changes in the 
atmospheric temperature ; the latest experiment ia the 
application of photography, aided by clockwork. 

The Differential Thermometer, fig. 4, of Sir John 
Leslie, is a modification of 
m ^E' *■ the ah- thermometer ; it 

■ /"%. - -^^^ consists of a double stem 

I. (i^m f^m c d, terminated by two 

K ^yr ^f^ hollow halls a b, which 

V I- contain air, the interme- 

f. 
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diate stems c d holding , 
sulphuric acid tinged with 
carmine : when the b^Is 
are of the same tempera- 
ture the liquor will remain 
stationary; but if one of 
the balls he warmer than 
the other, the liquor, urged 
by the increased elasticity 
of the air, will descend 
proportionally on thatside; 
the interval between the 
freezing- and boiling-points is divided into 1000 parts. 
This thermometer is used for very delicate investiga- 
tions concerning the properties of heat. 

The Metalhc Thermometer, of Messrs. Breguet of 
Paris, is an application of the unequal expansibility of 
two metals ; it is of the form and size of a watch : the 
expanding mctaUic bar forms a double crirve, composed 
of two laminffl of steel and brass firmly united; the 
excess of the expansion of the brass, above the steel, 
causing the curve to expand and contract, which acts 
upon a lever, the opposite and longer arm of which 




consists of an arch-bead, mth fine teeth upon its edge, 
which act upon a small pinion, upon the axis of which 
the needle which traverses the dial is fixed. 

The knowledge of the effects of temperature on me- 
tallic substances baa led to the application of two metals, 
of diffci'ent expansive power, in the construction of the 
balance of the chronometer j by which assistance the 
instrument maintains a uniform rate in every change 
of temperature, and has thus become one of the most 
delicate and perfect machines ever made by the hand 
of man. The ckronometrical thermometer resembles the 
marine chronometer in all respects, but in the compen- 
sation of the balance ; in the latter, the two metals are 
90 applied as to destroy all the errors arising fcom a 
change of temperature ; in the former, they are applied 
to double all the errors: if the chronometrical ther- 
mometer be adjusted to keep mean time at 60° of 
Fahrenheit, if the temperature rise above 60°, it will 
daily lose minutes in proportion to the increase of heat ; 
if the temperature fall below 60°, it will gain minutes 
in proportion to the decrease of heat. 

The thermometer is indispensable in every physical 
and scientific investigation ; popularly it measures the 
heights of mountains, the pressure of steam, and im- 
parts a knowledge of the temperature of the globe ; it 
measures the cold from i-adiation and evapoi-ation, and 
by covering the bulb of a second instrument with muslin 
and moistening it with water, it becomes an hygrometer 
and weighs the amount of vapour in the atmosphere. 
The thermometer, as a meteorological instrument, re- 
quires much caution in the selection of a situation for 
it ; it nmst he placed absolutely iu the shade, and as far 
away as possible from the influence of heat refiecled 
fi 5 




from walls and buildings ; the bulb must I 
from the rain and kept perfectly dry, to prevent the 
tempcratm'e from standing too low, from the effects of 
evaporation ; a post driven into the ground a few feet 
from the north wall of a house (or a stand), with a 
bracket and hood, against the back of whieh the ther- 
mometer may be fixed, is convenient; the same caution 
applies to the placing the register thermometers, and the 
minimum should be bo fixed that one side of it may be 
easily unhooked, to allow the index to return to the 
extremity of the fluid : the thermometer for ascertaining | 
the temperature on the surface of the ground should 
be graduated on its own tube, and placed away from 
shrubs or trees, so that it may be perfectly open to the ' 
iky : the wet- and dry-bulb thermometer must also be 
sheltered from the sun's rays, from reflexion, and from 
rain ; the covered bulb must be kept moist, and in frosty 
weather wetted a quai-ter of an hour previously to the 
observation being taken. The periods of the day best 
suited for hygi-omctric obsen-ations are 9 a.m., 3 p.m., 
and 9 p.m. j the standard thermometer should be read 
off at the same hours ; the registers for the maximum 
and minimum temperature should be read off early, and 
the indices restored at the same time to their places. 
The observations should be read off quickly, more par- 
ticularly in cold weather ; the observer should be careful 
neither to touch or breathe, or indeed approach the body 
too closely to the instruments ; the eye should be placed 
on a level with the mercury, and accuracy should be the 
auimus of obaen-ation. 
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Comparison of Fahrenheit's Thermometer with the Cmti- ^^| 
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A Table showing elevations in feel, and the correspondiry J 
temperatures at which mater boils at those elevationti \ 
t/iepresswe at the level of the sea being 30'0 in. 
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At Potosi, water boUa at 190°. 
At Mexico, water boils at 200°. 
On the summit of Ben Nevis, at 205°. 
On the summit of Suowdon, at 206°. 



On the Devi-point, Clouds, and Terrestrial Radiation. 

The influence of climate on the health of man in- 
vests meteorology with interests which have at length 
awakened attention ; meteorology has been hitherto 
very lowly cBtimated, for its laws were only to be de- 
duced from ohservation, and the difficulty of catching 
the phasnomena of Nature exactly in the same combina- 
tion made their deduction so tedious a process, that the 
task necessarily devolved upon the patient and imassu- 
ming, who observed, tabulated and accumulated a stora j 



of valuable data. From these data^ the point of past 
experience, we are now compelled to start oa our future 
investigations ; for assiduous aa we may be in our at- 
tendance on Nature, she will not alter her seasons, 
develope ber pbeenomena, or tmfold her secrets more 
expeditiously to our inquiries than to those of her vota- 
ries of past years ; observations may be multiplied, their 
results tortured into every variety of combination, quan- 
tity may compensate instrumental errors, but no power 
of numbers can elicit a substitute for time ; the industry 
and genius of bygone years are entitled to acknowledge- 
ment, and we should remember as we verify and correct 
their labours, that to them we are indebted for the 
foundation upon which we are raising a superstructure. 
Accuracy is essential in an observer of meteorological 
phienomena ; the enthusiasm of youth is apt to find 
Nature changing her order, and presenting anomahcB 
which zeal registers and self-love defends ; the caution 
of age suffers phsenomena to disappear before its doubts 
are solved ; an observer to be valuable must be trained 
by graver experience, and taught to curb the flights of 
imagination, to restrain the flow of eloquence, and to 
follow Nature in all her wonderful regularity; he most 
be taught that talent and profound penetration are 
granted to few, but that brevity, modesty and truth are 
within tlie attainment of all. 

A knowledge of the meteorological conditions which 
constitute the diversities of climate is highly necessary 
to the horticulturist, more especially in a country like 
England, in which there is scarcely a production which 
is indigenous to it. Of the distinguished men of the 
present generation who have endeavoured to render this 
knowledge popular, Humboldt stands pre-eminent; he 



14 

lays aside his formulsE, and in describing the varioi 
countries he haa visited, he enumerates the several proi' 
ductioDS of their different regions, and paints in such 
glowing language the phsenomena of their varied cli- 
mates, that as we read we feel oppressed with the cloud- 
less skies, and tremble with teiTor as the thunder roarft, 
and the restless volcano shakes the stability of the earth 
he leads us over the mighty mountains of the west* 
world, where he displays as we ascend the altered chi 
racter of vegetation, invites the recognition of plant) 
famiJiar to our temperate land, and points to the ct 
and cheerless spot where Nature ceases to cover the 
rock with even the smallest lichen of the icy north ; 
and when he has shown these wonders, the produce of 
a hemisphere beneath the torrid zone, his comprehensive, 
mind unfolds how all this charming diversity has sprung 
from the distribution of heat : animated by bis enthu- 
siasm, untired we pursue, while he relates that lands 
unlike in latitude have equal quantities of heat, and 
that it is the different distribution of this heat through- 
out the seasons of the year, assisted by geographical 
position, which gives rise to diversities of climate, aud 
calls forth a life and vegetation suited to those conditions 
only : and then he tells of cold around the pole of long 
continuance, and so intense, that rarely is there heat 
enough to render water fluid : we mark with him the 
falling temperature as he ascends the atmosphere ; we 
note the effect of heat in raising vapour from the earth; 
we watch it passing into clouds, which intercept the 
solar heat by day, and rob the earth of dew by night, 
and which when grown too dense and heavy to be sup- 
ported by the atmosphere we see descend in genial 
rains ; until the mind excited longs to know the cauBft 
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of these phsenomena, and turns with pleasure to the 
works of those philosophers which explain them. 

The experiments of Dolton teach, that heat by the 
process of evaporation, converts the waters of the globe 
into aqueous vapour, which is diffused throughout the 
atmosphere; tbey teach that under a pressure of the 
atmosphere of thirty inches the temperature of water 
when it boils is 212°, and that then it fiies off in ateani 
or vapour : by the air-pump Dalton diminished the 
pressure of the atmosphere upon water, and noted down 
iu the following table the temperatiu-ea at which it boiled 
as he withdrew the pressure : — 
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30 00 
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7-48 
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3'27 
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2'52 
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I'D? 


100 


1'47 


90 
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These were the CKperimenta, upon which he based his 
data, for learning the amount of vapour which can exist 
at anygiven temperature in the atmosphere. From him we 
learn that vapour is clastic,and that its greatest elasticity, 
on force, or tension, equals t\ie pressure of the atmosphere, 
under which water hoik at the temperature of the va- 
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pour*. If the temperature of the atmosphere were 80°, 
and a cubic foot of it were filled or saturated with vapour, 
the vapour also would have a temperature of 80° ; at 
80° water boils under a pressure of I'OO inch, therefore 
the elasticity of the vapour in that cubic foot of air 
would equal I'OO inch, and it would raise the mercurial 
Column to that amount; but if, the temperature still 
remaining 80°, more vapour were forced into the cubic 
foot of air, instead of its increasing the elasticity of that 
already there, it would collapse and fall in moisture; bii( 1 
should the temperature rise to 90°, the elasticity would 
increase until it were equal to 1-47 inch. 

The atmosphere being able to contain more vapour as 
its temperature increases, heat is necessarily a promoter 
of evaporation ; the ardent heat of the torrid zone eva- | 
poratcs a large amount of vapour, which falls : 
copious that the inhabitant of northern lands fancies it J 
must be a fable, that an Lour produces a quantity dis» J 
tributed in his colder climate over a period of manyV 
months ; the lesser heat of the temperate zones imbibes<l 
less vapour, and the rains are moderate ; and the cold i 
of the Polar regions reduces so much the amount of va- 
pour, that its precipitation cannot exceed a few inches : 
the actual capacities of the three zones for imbibing v 
pour, measured in their greatest elastic force, their mean 
heat being severally estimated at 82°, 55°, and 34°, ia 
1*07 inch, 0-4-42 inch, and 0-214 inch. These numbers 
representing the saturation of a given space (a cubic foot) 

* When water boils at 1H0° the temperalnre of [he vapour is 180°, 
and its greatest elasticity n equal to 15-00 in. 

When water boils at 212° the temperature of tbe vapour a 212°, 
and its greatest elasticity is equal to 30-00 in. 

When water boils at 244° the temperature of (be vapour is 244°, 
aod its greatest elasticity is equal to 60-00 io. 
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of the atmosphere, do not signify that the actual moisture 
of the three zones is always in these proportions, for 
there ia no doubt but that the temperate zones, lying 
between the extremes of heat and cold, and meeting 
midway the equatorial and polar currents, have the at- 
mosphere most frequently saturated with vapour ; the 
winds blowing from the warmer regions waft strata of 
the air of a higher temperature into those of a lower, 
and the vapour with which the former are laden becomes 
condensed and suspended in clouds, or it falls in rain, 
&c. ; on the contrary, the winds from the cold regions 
waft strata of the air of a lower temperature into those 
o£ a warmer, and the vapour in these latter becomes 
likewise condensed, and likewise visible as clouds, or fall 
in rain, snow, &c. 

Wind accelerates evaporation j during a warm day 
evaporation may be brisli, but if a gentle breeze spring 
up it ia much quicker; "for the air which receives 
the vapour, being carried away by the movement of 
the wind, other and drier particles of air are brought 
in contact with the evaporating surface, and they in 
like manner imbibe moisture, and are in their turn 
carried off* : " the vapour being thus removed as soon 
as formed, the air relatively to temperature remains 
dry, while the rapid evaporation produces an agreeable 
and refreshing coolness : as the heat of the day dimi- 
nishes, the air appears more filled with vapour; and as 
evening advances, and the cold increases, and the wind 
grows calm, the vapour is seen floating in the atmo- 
sphere, and eventually covering with moisture every 
object with which it comes in contact ; during these 
changes the quantity of vapour has nut increased as 
evening has advanced, but aa the temperature of the air 
* Heat and MoiBtore. Sir J, Leili«. 
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has fallea, the vapour in it has been gradually condeB- 
sing, until having attained a maximum of elasticity, a 
further reduction of the heat has necessarily produced a 
diminished elasticity, and the overplus of vapour, which 
the diminished temperature of the air could not bi 
has been deposited in moisture. 

As the atmosphere is not always saturated with va^J 
ponr, it became a subject of interest to ascertain hov 
much it actually did contain at any given time ; and t 
are indebted to Dalton for the solution of this problem.-j 
The greatest elasticity of vapour was known for everyfl 
degree of temperatiu^, and if the vapour in the air 1 
could be brought to its greatest tension, its quantity 1 
might then be ascertained. " He took a glass vessel, 
into which he poured cold water, the temperature of J 
which, when necesaaiy, he reduced by coobng mixtures ; 
he then watched it attentively until he observed a depo- 
sition of moisture on the exterior surface of the glass; 
after which he examined the temperature of the water, 
and assumed it ns the temperature of the greatest elaa- 
ticity of the vapour, or the point at which it would be just 
retained in a state of vapour." The water in the glass 
being colder than the air aroucd it, cooled down those 
particles in contact with it, until they had so far overcome 
the elasticity of the vapour contained between them, as 
to force it to deposit itself as dew upon the outer surface 
of the glass; the temperature at which this deposition 
occurred was called the dew-point : referring to a table 
of the elasticities of vapour*, under that temperature we 
find the elasticity of the vapour contained in the air, 
measured in the height of the mercurial column it can 
support, and this being known, Gay-Lussac, a French 

* For easy rules and tables for the use of the wet- and dry-bulb ther- 
mometer see ' Manual of Barometer,' page 34, 2ud edition. 



philosopher, has given a formula for finding the weight 
of the vapour in the air. 

The foUouting table, deduced from iram year*' otsercalinn nf the 
dew-point at Greenwich, ihoas the mean Elasticity of tajiour in the 
almoipkere at 9 a.m. and 3 r.ti.fbr every month of the year, 
m the height of the mercurial eoltmui it lupportt ; it abo shows the m 
iTcight in graiia ^ vapmtr ia a cubic foot of air, and the iMon addlr- 
tional weight of vapour required for the complete saturation ufa cutnc 
fbot of mr, and the mean relative humidity of each menlh ; complete 
Maturation ieing I'OOD, or milt/. 
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The mean elasticity of aqueous vapour in the atmasphere is in the 
lummer nearly douite what it is iu the winter. 

The quantity of vapour the air can contain depends upon its tem- 
peratare. 

By consulting the above Table we find the air mnre nearly saturated 
in January wilb 284 grs. of vapour in a cubic foot, than in July with 
5-26 grs. 

The mean relative humidity of the air is greater at 9 a.m. than it 
3 p.u. ; the mean quantity of vapour tn this interval actually iacreaeee, 
hut as the increase is not in proportion to the increase of temperature 
ill the same interval, the air is relatively drier. 
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Kovember, December and Jaanary, are the montli 
in which the least variationa between the temperature o 
the air and the temperature of the dew-point occur; 
and in these months the air is the most frequently sa- 
turated with vapour; as spring advances, the air be- 
comes relatively to temperature drier. In the month of 
April 1847, the mean difference between the tempera- 
ture of the air, and the temperature of the dew-point at 
3 p.M, was 14°; the greatest difference did not exceed I 
20"^ ; the temperature of the air was always below 60° ; 
the winds chiefly from the north and east. On the I 
23rd of June 1845, the difference between the tempera- 
ture of the air and dew-point was 22°; the relative ! 
humidity of the air was 0-49 ; the wind north. In 1 
June 1846, the mean difference between the tempera- 
ture of the air and the temperature of the dew-point at 
3 P.M., was 18^; the greatest difference was 23", the I 
relative humidity of the air being 0-47. On the 4th (rf j 
July 184fi, the temperature of the air at 3 p.m. ' 
the temperature of the dew-point 32° below it : the re- I 
lative humidity of the air was 0'37, the greatest dry- 
ness observed ; the pressure was high, the wind south- 
west, and the sky cloudless. On the 5th the tempera- 
ture rose to 90°, and a thunder-storm followed. On the 
16th August 1842, the temperature of the air was 87°, 
and the temjierature of dew-point 30" below il. 

The mean temperature of the dew-point at 9 a.m. 
and 3 p.m. is nearly alike all the year round; if the- 
temperature of the dew-point rise as the day advances, 
it is an indication of rain j if it remain stationary, or 
fall, fine weather may be expected. Much rain may 
follow an extreme difference between the temperature of ] 
the air and the temperature of the dew-point; and the 




air may be saturated with vapour for many hours during 
the winter season, and no rain fall. 

The eondensation of vapour occasioned hy the inter- 
mixture of warm and cold cun'cnta of the atmosphere, 
produces those numerous and diversely formed clouds 
from which the earth receives its rain, snow, hail, &c. j 
the clouds have each an individual character, and have 
been distinguished by Luke Howard by the following 
nomenclature ; — Cirrus, Cirro-stratus, Cirro-cumulus, 
Cumulus, Cumulo- stratus. Nimbus, Scud, and Stratus ; 
they follow relatively to each other the order in which 
they have been named; for although in the summer 
they attain a greater elevation than in the winter, yet 
the Cirrus is never seen below the Cumulus, or the Cu- 
mulus below the Stratus. The great height at which 
the CirruH is formed, the low temperature and attenua- 
tion of the atmosphere at that height, and the conse- 
quently small qnantitv of vapour it can contain, explain 
the delicate and beautiful structure of this cloud ; it is 
never wafted from place to place, like other denomina- 
tions of cloud ; it is generated where it is seen, and its 
rapid ramifications and feathery forms are shot forth 
in a manner so analogous to the crystaUization of va- 
pour upon glass, that it seems beyond a doubt that its 
formation arises from the crystallization of vapour, at 
a temperature considerably below the freezing-point ; 
as the Cirrus increases, and becomes denser, it descends, 
and meeting in its descent with more vapour, it spreads 
rapidly,and a uniform neutral-coloured cloud overspreads 
the heavens; this cloud is the Cirro-stratus ; the vapour 
is now at its greatest elasticity, and a reduction of tem- 
perature causes rain or snow to fall. The Cirro-cumulus 
is dappled on the sky in small ragged fiocks like wool ; 
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this is the fine-weather cloud. The Cumulus, or day- 
cloud, 19 produced by a quick evaporation, caused liy 
the action of the sun's first rays upon tlie surface of the 
earth; the temperature of the lower atmospliere being 
too high for the vapour as it is raised to become visible, 
it ascends, until it meets with a degree of cold to con- 
dense it, when it assumes tie irregular arched form ofj 
the Cumulus ; as the day advances, and the atmosphere 
becomes heated, the cloud rises and increases in density, 
Mntil two or three hours after noon, when the evapora- 
tion from below being less, and the ascending warmth 
having increased the capacity of the air for containing 
moisture, the vapour itself gradually expands, the rocky 
summits of the Cumulus by degrees change their 
arched forms, small portions are detached, and the cloud 
at last dissolves. Rain never falls from the Cumulus 
when seen alone, but there are states of the atmospherCj. 
more especially in the spring and summer months,. 
when the increasing altitude of the sun combining to- 
promote a quick evaporation, and the north-east and 
east winds are struggling for the ascendency over those 
from the warmer westerly, quarters, that the Cumulus 
appears to be checked in its ascent, and to undergo 8 
sudden and rapid condensation ; for its density increaseg^l 
its summits grow confused, and its dimensions extend* 
ing, overspread the sky; in this form it is a compound 
of the Cumulus, tufted with Cirrus, and fringed below 
with the Stratus, and therefore called the Cumulo- 
Btratns; this cloud always chills the air; thunder, 
squalls of wind, hail, snow, and impetuous showers are 
its characteristics. The Nimbus is a cloud from which 
rain is actually falliug. Scud is large shapeless massei 
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vapour driven by the wind; and the Stratus is fonned I 




from the lower atmosphere being colder than the surface 
of the earth; it is seen only in calm weather. The forma- 
tion of all these modifications may be observed upon the 
approach of a heavy thunder-storm. The deep blue sky 
grows tm-bid from an anomalous haze extending round 
the horizon, and even reaching over-head; the CirruB 
cloud lies lightly on the southern or western portio- 
the heavens, small patches of Cirro-cumulus suddenly 
appear, but so electrified that we seek instinctively the 
Cumulus, whose hold and convex tops, backed by the 
Cirro-atratus, we trace beneath the haze ; the distant 
thunder mutters, the lightning darts from cloud to cloud, 
or from their flattened bases strikes at intervals the 
earth ; dense Cumulo-strati overspread the sky, and 
huge masses of scud-like cloud hurrying from every 
quarter of the heavens envelope all in darkness; then 
come the rush of wind, the blaze of lightning, and the 
crash of thunder, the mighty torrent and the rattling 
hail : the rain abruptly ceases, a momentary calm en- 
sues ; with energy renewed, the clouds again discharge, 
with scarce an interval between them, lightnings more 
fierce, and thunder, which, shaking earth itself, appals 
Ci-eation ; — the storm has passed the zenith, slowly it 
travels onwards, bearing in its track the flying scud, 
which feebly feeds its nearly exhausted power ; the cata- 
ract subsides into a gentle rain, the sun gleams through 
the parting clouds, and clear blue sky appears ; — far 
distant iu the horizon the rocky pile is seen in bold 
relief upon the sky, its summits gilded by the setting 
sun ; gently it dissolves, and save a few faint bands of 
streaky cloud, the heavens are left serene. In an ele- 
vated situation, commanding an extensive and uninter- 
rupted view, the different states of the atmosphere may 
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be obeerved from the various modificationB of cloud 
above the horizon ; overhead may be seen the Cumulas ; 
mo.e distant, casting its deep shade over the landscape, 
the Cumulo-stratus j on the one side the Nimbus, dis- 
tributing its genial shower, and on the other a haze or 
mistiness, denoting hot, calm weather. The colour of 
the sky when free from cloud varies in intensity ; in 
fine serene summer weather it is of a deep blue, but 
towards the end of autumn, and during the winter 
months, when the atmosphere is loaded with vapour, 
it is usually of a very pale colour. At the latter end 
of spring and in the early part of summer, a pecu- 
liar blue haze sometimes prevails in hot, dry, easterly 
winds ; it was very remarkable in the vicinity of London 
in the months of May and June in the year 1846. The 
modification and quantity of cloud are the indices of the 
climate of a counti-y ; where the Cirro-stratus and Scud 
prevail, they not only maintain a nearly uniform tempe- 
rature during the twenty-four hours, but they precipitate 
a small and continuous rain, usually accompanied by a 
warm surging wind; where the Cumuli modifications 
prevail, there are ardent and glowing skies, whose me- 
ridian heat is tempered by the fleecy Cirro-cumulus and 
Cumulus, which latter, passing into the Cumulo- stratus, 
refreshes nature with copious rains, and leaves the at- 
mosphere clear and calm, to cany off the superabundant 
heat of day ; the extremes of temperature during the 
twenty- four hours amounting probably to 25° or 
30°. 

Clouds have a great influence on terrestrial radiation, 
a phienomenon of temperature worthy of particular at- 
tention : on a- clear, calm night, a greater degree of cold 
occurs on the surface of the earth, than in the atmosphere 
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a few feet above it ; the fact waa first uoticed by Mr. Sixe, 
and subsequently applied by Dr. Wells in the explana- 
tion of his theory of the formation of dew. All bodies, 
in their tendency to an equality of temperatui-e, give out 
rays of heat, and receive others in return : in bodies of 
unequal temperatures the warmer body parts with more 
rays than it receives and becomes colder, and the colder 
body parts with leas than it receives and becomes warmer; 
this continues uotil the interchange of rays becoming 
equal, both bodies have the same temperature. Without 
speculating upon the absolute temperature of the space 
in which our planet revolves, we know that the loftier 
and rarer portions of the atmosphere are to our bounded 
conceptions, infinitely cold compared with the tempera- 
ture of the denser portions in immediate contact with 
the earth ; and that therefore all circumstances being 
favourable, the lower atmosphere will radiate more heat 
upwards than it will receive in retm-n. When the sun 
sinks below the horizon and no longer keeps up the 
supply of heat to the earth, the decrease of heat by ra- 
diation is very apparent, the temperature dechnes and 
falls to a mininum about half an hour before sunrise; 
this we learn from the indication of a thermometer, 
placed a few feet above the ground j but if on a clear 
calm night a thermometer be placed upon the surface 
of the earth, it will, according to the tcxtm'e of the sub- 
stance upon which it may repose, fall from 2'' to 15° 
lower than the one placed above it. The temperature 
from radiation is the lowest upon those bodies which 
are the worst conductors of heat, and as radiation takes 
place only from the surfaces of bodies, all rough and 
filamentous bodies by increasing those surfaces are the 
best radiators : the radiating power of the following 
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sabstaaces iacTeaeea in the order m which 
named, — gravel, mould, ploughed ground, downy plants, 
meadow-grass. The winter season affords examples that 
bodies which radiate freely are bad conductors of heat j 
if a thermometer he laid on a ploughed field, and an- 
other on the grass of an open meadow, the former will 
show a less degree of cold than the latter, from which it 
might be inferred that the earth beneath the grass was 
more intensely frozen than the ploughed ground; ano- 
malons as it may aeem, the soil beneath the graaa will 
be soft and free from frost, and the ploughed ground 
will be fr-ozen so hard that no impression can be made 
on it J gi-ass is a bad conductor, and the heat from the 
earth does not traverse it quickly enough to supply the 
loss of that which escapes from its several surfaces; the 
ploughed gi'ound, being a better conductor, replaces from 
below the heat which has been carried off from above^ 
and maintains the temperatiu^e. Snow is a bad con- 
ductor, and although daring intense frosts the ground 
may be covered with it, and a thermometer placed 
thereon stand at zero, as on the 12th of February 1843, 
yet its powci- of conducting heat from the earth beneath 
it, is so slow, that vegetation is not exposed to a tem- 
perature below 32°. " He givcth snow hke wool. He 
Hcatteretb the hoar-frost like ashes." 

The following observations are an instance of the in- 
tense cold produced from radiation, and also of the in- 
fluence of locality; they were made in an open field at 
Lee, in Kent, on the evening of the 19th of Octobee 
1843 :— 
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The iemperalurei on tht grau were obiaiaed fnm verg IMet atea- 

The thermomeler in the open air vjos nujieniled fi^m ihe iwig of a 
hedge, about S feet abate the road-iide. 

Peifeetlg calm dnriag the lime qf oltervatian ; the irind rfariBj the 
day had been N. 

Al Greenmch there aia no appearance nffrasi, objevta tcere emered 
icith moitlare, and a thermometer 5 feet above the ground iadicaled 
al IOf-m. a temperature qf ^2°; the ntiaimum/or the mghl urai 21°. 



In the above experiment we have an example of water 
being cooled down several degreea below the freezing- 
poiut before it became solid, in the dew on the grass, 
which did not fi'eeze until the temperature of the grass 
had fallen to 19°, or 13° beloiv the freezing-point, 

The temperature from radiation begins to recede shortly 
before sunset; its fall at firat is rapid, and should tlie night 
continue calm and cloudless, a gi'eat depression ensues, 
although not in proportion to its first abrupt descent. 
The effect of radiation ia gi'eater in a free and open 
space than in a confined locality; a light breeze, a thin 
cloud in the zenith retards it, and if the elouds thicken 
and cover the aky, the temperature rises ; indeed so 





susceptible is the radiating power, that a sudden 
tioQ of it ia an unerring proof that clouds are forming. 
In rainy, covered weathei-, if the clouds roll off the zenith, 
the temperature falls saddeuly, and upon the clouds 
again ovcrspreadiug the sky it immediately rises ; du- 
ring these temporai-y breaks, cold of great intensity 
sometimes occurs, of which we should remain in igno- 
rance unless a thermometer were placed upon the aur- 
face of the ground. 

The following table shows the mean of the 
readings of a thermometer placed on garden-mould, 
and the mean of the lowest readings of a thermometer 
suspended 5 feet above it, for every mouth of the 
year, deduced from thirteen years' observations made at 
Greenwich from 1830 to 1842 :— 
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In the foregoing table, June, July, August and Sep- J 
temberj are the months of the year in whicli the mean ot J 
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tte lowest temperatures from radiation on garden -mould 
does not descend to the freezing-point ; in May tlie cold 
from radiation has occasionally a very destructive influ- 
ence on early vegetation, as in 1831, 1838 and 1839j 
when the early crops of scarlet beans, potatoes, &c. were 
destroyed : in June 1 837 the thermometer on the ground 
fell to 35°; in 1843, on the grass in Greenwich Park, it 
fell on the nights of the 6th, 21at and 23rd to 33°-5j 
in July 1843, on the nights of the 24th and 25th, it 
receded to 37^ and 36°; in August a temperature from 
radiation below 40° is not so rare. If these be the re- 
sults of observation in the neighbourhood of a lai'ge 
metropolis, we can scarcely err in assuming, that in the 
central and exposed parts of the kingdom, the mean of 
the lowest temperatures from radiation in June would 
be below 32°. 

To obtain a certain degree of cold which takes place 
at night from radiation, a thermometer is placed in a 
highly polished parabolic reflector, the bulb being placed 
in its focus ; by this contrivance it is insulated from 
every object but the reflector and apace above; as the 
heat from the bulb of the thermometer escapes, its rays 
are received by the reflector, whose polished surface re- 
ftecis them in right lines upwards into sjiaee ; the bulb 
constantly giving out more raya of heat than it can re- 
ceive in exchange, acquires a very low temperature com- 
pared with that of other bodies which have been exposed 
to a reciprocal radiation. 

The following table shows the mean of the loweiit 
readings of a thermometer placed in a parabolic re- 
flector, and the mean of the lowest readings of a ther- 
mometer Buspended 5 feet above it, for every month of 




the year, deduced from eight years' observations made i 
at Greenwich from 1842 to 1849 : — 



Datodflhe 


JSSL. 


MMDoflhe 


JJifitr- 


JanniiTy 

Pobruary 

March .. . 


1^.1 

144 
17'0 
22-6 
28-8 
37-1 
38-5 

3r-6 

32* 
25-4 
19-3 

17'4 


2°l-9 

20-3 
Z3-2 
28-5 

35-2 
43-1 
45-2 
44-8 
33-7 
31-2 
26-0 
23-4 


i-s 
5G 
6-2 
5-9 
6-4 
6-0 
67 
7-2 
G'3 
5-8 
67 
6-0 




t^^y. .::::::::. 






Angnit 

October 

December .. 




25-5 


3I78 


6'23 





From the preceding table, Jmie, July, August aad 
September, are the only montha of the year in which the 
mean of the lowest temperatm-e in the reflector does not 
descend below the free zing-point ; on the 14th of June 
184'9, the temperature in the reflector descended to 32°, 

Grass is the vegetable prodnction upon which at 
present the lowest temperatm'e from radiation has been 
registered ; favoured by locality and soil, it would pro- 
bably coincide in general with that registered in ths 
reflector. At Greenwich, on tlie Gth of July 1843, after 
a shower which fell at 7 r.si. from a passing nimbuB, 
accompanied by much wind, it became nearly calm, and 
the atmosphere almost free from cloud ; a thermometer 
in the reflector stood at D2°, and one placed about i 
feet above it at 58° ; a thermometer placed upon the 
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grass receded in a quarter of an horn- to 50°-5, in which 
time the one in the reflector had fallen to 50'''9; ob- 
Bervationa were continued, of which the following are 
the result : — 



rime. 






JuljB. 


rS«1o. 


gruM. 


e 30pm. 
3 4b 
9 

g 15 

9 30 


.8., 

46'1 
45-3 


4S-1 
■13-2 
41-9 
400» 
39'3 


Minima /or Ifie night. 
39° on pram. 
3?°-5 in rffleclar. 
IG^-O in the air. J 


• Bulb covered with moUture, 



During fine calni weather in the day-time, when the 
dty is overspread with thin white clouds, heat is radiated 
from them downwards to the earth, which raises the tem- 
perature at its surface 2° or 3° above that of the air; 
this radiation is peculiar to the spring months, aad in 
conjunction with a lai'ge amount of warmthj reflected 
from large Cumuli, appears to assist the development 
■and progress of early vegetation. 

Dr. Wells, in hia theory of the formation of dew, has 
shown that dew is produced from the effects of radiation, 
which cooling the atmosphere in contact with the radia- 
ting surface, condenses the vapour contained in it j the 
"vapour at first is deposited in small vesicles, which as 
the cold increases, and with it the deposition, colleeta 
into drops called dew. Good radiators collect much 
dew, bad radiators very little ; vegetation, whose leaves 
are epicular or hairy, as giaas, &c., on a night favour- 
able to radiation ia covered with dew; while plants, 
whose leaves are smooth, as the laurel, ivy, fee, are dry ; 





when the temperature sinka helow the freezing-point, the 
dew appears as hoar-froet and rime. 

The temperature of the atmoBphere decreases as we 
ascend fi-om the surface of the earth ; the mean decrease 
is about 1° of Fahr. for every 350 feet : * " the tempera- 
ture at any given height depends upon the temperature 
of the atmosphere below : in the new continent between 
the tropiea, the lofty Cordelierras, at the height of 10,000 
feet, are the centre of civilization and industry, the mean 
temperature at that altitude rising to 58°, while in the 
temperate zone a fixed population ia rare beyond the 
height of 6500 feet, and the line of congelation sinks so 
3ow that the cultivation of grain ceases at the height at 
which it commences in the Cordelierras : in the Corde- 
lierraa between the tropics, at the height of 6500 feet, 
we find the mean temperature of Sicily and Calabria; 
and in the temperate zone, in lat. 46", at the same eleva- 
tion, we have the mean tempej^ture of Lapland." 

On. the Climate of the East of England. 

Places which have the same annual quantity of heat^ 
or the same mean temperature, are said to be in the 
same isothermal bnef- New York in America, lat. 41"; 
Sevastopol, north of the Black Sea, lat. 44°; the west 
coast of America, north of the river Columbia, lat. 45°; 
and the meridian of London between 52" and 53° of 
latitude, — have all very nearly the same mean tempera- 
ture, and are therefore in the same isothermal line ; but 
it is not to be inferred, because they have the same 
CTHiMfl? quantity of heat, that they have identical climates; 
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for the heat being variously distributed throughout the 
BeaBonBj diyerging in some places into extremes in the 
winter and summer, and in others being more equally 
divided throughout the year, differences in the meteoro- 
logical conditions of the several countries are established, 
which necessarily produce differences in climate and 
vegetation. England is subject to a variable climate, 
not only from its insular form, but it is liable to further 
violent changes, from the never-ceasing antagonism of 
a warm maritime climate on its western side, with a 
cold continental climate on its eastern. The great 
Atlantic which washes the west and south-west shorea 
of England, produce in those counties exposed to its 
influence, a warm, moist atmosphere; for the westerly 
winds which constantly prevail there, carry thither the 
warm air from over the sea, and the vapour with which 
it is laden is condensed as it reaches the colder land 
into a misty scud, which drenches every object with 
moisture although no drops of rain may fall; as the 
scud is driven inland, it meets with drier strata of the 
atmosphere, and rising it assumes other modifications 
of cloud, and at last falls iu heavy Nimbi ; these Nimbi 
succeed each other with remarkable rapidity : clear blue 
sky is no harbinger of settled weather, unless the wind 
veer to the N. orE. ; immediately it deviates towards 
the W., the sky becomes milky and showers follow. 
The continual condensation of so much vapour con- 
tributes to the high winter temperature of the west of 
England; low teniperatiu-es occur occasionally, as on 
the nights of the 14th, 17th, and 20th of March 1845, 
when a thermometer at Shillingford Cross, near Exeter, 
descended to 13°, 15°, and 20°, and the myrtles even 
in the south of Cornwall were partially injured; but 
c5 
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these are rare cases, as the cottages covered with myrtleB, 
the gigantic fuchsias, the hydrangea, and the luxurious 
growth of the tamai-iak, arbutus, and tender evergreens, 
testify. The quantity of vapour in the atmosphere 
wealtcna very much the power of the Bnn'a rays durmg 
the summer period, so that the temperature never rises 
to extremes ; the air is mild^ and so exquisitely downy 
to the sensations, that you ever court the sweet breath 
of heaven. Kent may be the garden of Enghmd, hot 
Devonshire and the neighbouriug eountiea are certaiBljr I 
England's Eden. 

The great power of the westerly winds influences the 
diameter of the winters in the eastern parts of the 
country; when they prevail, the season is mild and 
damp, and the winds are boisterous ; the temperatuuc 
never rises above 44°, bat the wind from the Atlantic 
increases to a gale ; and it is not unusual at the end of 
January, or in the middle of February, for the tempera- 
ture to range as high as 48° and 50^, aud for vegetation 
to be ready to bm-st the bud : as the month of March 
advances, the influence of the proximity to the continent 
begins to be felt, in the predominance of north-eoat and 
east winds, which coming from the regions of Siberia 
and the frozen Baltic, check the rising temperature^ | 
the excessive dryness of these winds accelerates evapon^ 1 
tion 80 much, that the heat derived from the increasing 
altitude of the aun is in great part caiTied off in the 
formation of the vapour required by the great capacity 
of the air for moisture, so that vegetation has to contend 
at one and the same time by day with a hot sunahine, 
and a cold from evaporation, and by night to a cold from 
radiation; the easterly winds attain their maximnm k 
May, therefore if an average spring succeeds a nil! I 
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wiutcr, the frosts of March and Apiil may be expected 
to destroy the tender shoots which were hurried forward; 
and if May and June be dry, nature has no time to 
reciTiit herself, to withstand either the heats of July, or 
its too probable constant and heavy rains. 

A tolerable notion of the climate of the eastern parts 
of England may be formed from the following extract of 
results from a journal kept at Greenwichj Kent, and ex- 
tending over a period of thirty-five years. In speaking 
of the seasons, winter will comprehend the previous De- 
cember, January, February ; spring, March, April, May ; 
summer, June, July, August ; and autumn, September, 
October, November. The mean temperature of the 
winter months ia 38°-2 ; the ratio of the winds from 
S.S.W. toW., and from N.N.E. to E., is as 2 to 1 ; and 
the average number of frasty nights 3 7-5 ; therefore, on 
a mean, a period of long-continued frost cannot be ex- 
pected. The winters within the last thirty-five years, 
in which the greatest number of frosty nights have 
occurred, were those of 1814 and 1830; in the former 
they amounted to G2, and in the latter to 70; in 
1814 the temperature in the mouth of January fell 
every night below 32'', and in Eebrnary. an nineteen 
nights ; the temperature did not deviate into- extremes, 
the lowest being 10"; the winds blew from N. to E., 
the sky was cloudy, and a great depth of snow fell. In 
1830 there were 33 frosty' nights in December, 27 
in January, and 20 in February; the temperature of 
the first seven nights of Fcbruaiy fell below 20°; the 
wind, which since the commencement of December had 
scarcely moved from the N. and E., changed on the 7th 
of Februai-y to S.S.W., and on the morning of the 8th 
the temperature rose to 46" ; during thia period of frost 





the sly was always clouded. The years 1830, 1838 
and 1841, were distinguished by extremes of cold, 
which were of short duration, the winds introducing 
them were from N. to E. On the 15th of January 
1820, the minimum temperature was 3°, on which day 
the wind changed to the W., and the cold mitigated. 
In 1838 the month of December was singularly mild, 
aa was also the early part of January ; on the 7th an 
easterly wind set in, the cold gradually increased until 
the night of the 14th, when the temperature fell to 
6°-5; it fluctuated between 15" and 30° until the 19th, 
when it sunk to —4°; the wind then changed to the 
S.S.E. and S., and on the 21st the minimum tem- 
perature was 36': the cold of the 19th was preceded 
by a gale from the E., with a rising barometer and 
cloudy aky; the mean temperature of Fehraary was 
below the average. In the winter of 1841 the number 
of frosty nights in December was 23, the minimum 
temperature on the 1 8th IS^'S ; the prevailing winds 
were from N. to B., the aky generally cloudy, with a 
casual clear break; in January the lowest temperature 
was 5°'4 at 4 a.m. of the 9th ; the euiTcnt of air on the 
5th, 6th and 7th, had been E. and N.E. ; on the 8th 
and 9th the wind changed to the W., and at noon on 
the 10th the temperature was 36°; on the 3rd of 
February the temperature fell to 13^, after which the 
cold moderated, and a south wind set in on the 10th. In 
the year 1816 a transient period of cold occurred on the 
8th, Dth and 10th of February, when the temperatures 
were severally 16'', 8°, and 6°; it had been preceded by 
a N.E. gale and a fall of snow ; the wind changed on the 
10th to the S,, and the temperature at noon rose to 29° ! 
the character of this winter was mild. The mildest 



4 

i 



87 

winters within the last thirty-five years, were those of 
1822, 1834 and 1846, in which the number of frosty 
Dights were severally 12, 17, and 19; in the winter 
of 1822 there was one frosty night in December, when 
the temperature receded to 31"; the wind E., the only 
day in the month on which it blew from that quarter : 
the great features of the month were gales from the 
S.S.W., with rain to the amount of 4-72 in., in January 
the minimum temperature was 27°, the westerly winds 
prevailed, those from the easterly points blowing but 
three times during tbe month; in February the mi- 
nimum temperature was 29°, the winds frem W. to S. 
throughout the month. The winter of 1834 was re- 
markable for its high temperature ; the thermometer in 
December ranged as high as 55°; the winds were from 
the S. to W. and rain fell to the amount of 4'5 inches j 
the mean temperature of January was 8" higher thun 
the average ; in February the highest temperature was 
55°-5, the minimum 23°'5 ; the number of frosty 
nights was 11; the winds were chiefly from the W. : 
it blew but once from the E. during the month. In 
tbe winter of 1846 the number of frosty nights in 
December was 8, the maximum temperature rose to 
55°'5, and the minimum fell to 27°'5 ; the winds were 
all from the westerly quarters ; in January the tempei'a- 
ture rose on fourteen days above 50°; the minimum 
cold was 28°'6, and, as in the preceding month, the 
winds did not once veer to the E. ; February was 
proportionably mild, the temperature on the last day of 
the month rising to 60° : these winters were succeeded 
by fine warm summers. During the three winters in 
which the number of frosty nights exceeded the average, 
the winds ranged from N. to E,,the skies were clouded. 




and much snow fell, and it is worthy of remai-k that the 
extreme of cold was immediately succeeded by a change 
of wind to the S. orW., and that a thaw ensued. Uuring 
the three winters in which the number of frosty nights 
was less than the average, the winda were always from 
the W, to S. ; violent gales were frequent, and rain in 
large quantities fell. The mean temperature of the 
winter season being 38°'3 when the westerly winds 
prevail, the daily mean may riae several degi-eea above the 
mean of the month, and a period of mild weather may 
ensue; and when the easterly winds preponderate) the 
daily mean'inay fall several degrees below the mean of 
the month, and a period of cold follow; a rise of 2° or 
3° in the daily mean above the mean of the season, 
gives all the appearances of a mUd climate; the grass is 
gi-cen, the rivulets run freely, and the ponds and atiH 
waters are full and limpid ; a fall of 8° or 10"^ below the 
mean of the season binds up the ground with frost, 
lies deep in drifts, and even nmning waters are blocked 
with ice : it is these absolute changes irom frost to thmo 
and from thaw to frost, that characterize the Engl 
climate, and which are so inimical to the health of mas 
and to vegetation. The effects of a departure from 
mean temperature of the month are well contrasted in 
the months of January 1838, and 1834 : the mean tem- 
perature of January is 36°'46 ; in the year 1838 it was 
depressed to 28°-28, and in 1834 it was elevated to 
44°'18; in the former year the laurels, lauristinas, ivies, 
bays and cypresses were scorched by the cold, green- 
house and garden plants destroyed, and the weeds by the 
road-aide withered to their roots; birds and animals with- 
out shelter were frozen to death, and man could scarcely 
exclude the cold from his dwelling; moving icebcrgt,, 
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rolling and dasliiag against eacli other, covered the 
middle of the channel of the river ThanieSj and fields of 
ice blocked up its banks ; iu the latter year, on the 
26th of January, the crocuses, snowdrops, violets, and 
polyanthuaeSj together with the almond-trees, were in 
blosBom ; on the 28tli of Pebniary the wall-fruit trees 
were in full bloom, and t!ie gooseberry bush in leaf, and 
by the 10th of Sfarch all the fniit-treea, with the ex- 
ception of the apple-tree, were in full bloom. 

The mean temperature of the spring months, March, 
April and May, ia 47°'55 ; the ratio of the winds from 
S.B.W. to W., and from N.N.E. to E., is equal, and 
the avei'flge number of frosty nights is 14'5 ; the mean 
heat of the nights has increased 6°, one-half of which 
increase is due to the month of May ; the mean heat of 
the days has increased IS'^'S. At this season the rocky 
Cumulus is seen in all its grandeur, but it now passes 
rapidly into the Cumulo- stratus cloud, from which, in 
March and April, hail, sleet and snow, as well as rain, 
are discharged : thunder is rare in March, but in April, 
after sudden heats with an easterly wind, an occasional 
clap is heard as the dense clouds follow in quick succes- 
sion, and pour down heavy showers of rain mixed with 
hail and sleet ; aa evening approaches these clouds eva- 
porate, and the sky being left clear and serene, low tem- 
peratures from radiation occur. Tlie probabihty of hail 
ia leas ill May than in April by one-half, but the proba- 
bility of thunder is more than doubled. Thunder in 
the spring generally introduces cold and wind ; on the 
30th of April, in the year- 1827, the temperature rose to 
77° ; hghtning was seen at night, and on the morning of 
the Ist of May thunder was heard to the south ; the 
temperature gradually declined, untU on the morning of 
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the 8th the ground was covered with hoar-frost. The 
average number of frosty nigbts in March ia 9 ; the 
greatest number, 21, occurred in 1833, and the least 
number, 1, in 1822 ; the average number of days upon 
■which rain falls is 9, and upon which snow or aleet 
falls, 3 ; the greatest number of days, 15, upon which 
rain fell was in 1815, and the least number, 1, in 1825 ; 
and snow fell on 10 days in 1845. The month of 
March 1845 was remarkable for its severity; the maxi- 
mum temperature on the 12th was 22°, and on the 
morning of the 13th, at Hyde Vale, shortly before sun- 
rise, it receded to 13°'5, and upon the snow to 6° : the 
mean of the maximum temperature (by day) for this 
period is 47°, therefore on the 12th the temperature was 
35° lower than the average ; during the day there 
had been much sunshine, a strong N.E. wind had 
blown, which at night became nearly calm : the sky at 
night was cloudless. On the 19th the temperature at 
noon was 27°, the iviiid blowing a gale from the E., 
with snow ; the mean of the month was below the ave- 
rage mean of January. The month of March in the 
year 1823 was unusually mild, the maximum tempera- 
ture rose to 67°'5 ; the winds varied from S. to N.N.W,, 
bat the prevailing winds were from the S.W. and W. 
The average number of frosty nights in April ia 4' 
the greatest number, 13, occurred in 1834; and in 
1815 and 1819 there were no frosts; the average 
ber of days upon which rain falls is 10; the greatest 
number of days upon which it fell was 21, in 1833, an( 
the least number, 4, in 1837, 1834, 1840, and 1844 
the average number of days upon which snow or sleet 
faUs is 3; the greatest number of days upon which 
fell was 7, in 1837. The month of April in the year 
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1837 waa very inclement ; the number of frosty nights 
was 13; the minimum temperature, which took place 
on the 12th, was 23°'2j fi'om the commencement of 
the month until the 18th, the winds blew from N. to 
E., and there were occaaional showers of hail, sleet and 
snow*. On the 7th the aurora borealia waa seen. On 
the 15th not a standard fruit-tree was in blossom ; the 
trees were untinged with green, the laurels were bare of 
leaves, and the general aspect of the country was the 
same as it had appeared at the end of February. In the 
year 1844', the month of April was mild ; there was one 
frosty night daring the month ; the days were generally 
warm, the maximum temperature rising to 75°; the 
wind blew but three times from the E. until the end 
of the month) when it set in from that quarter, and 
blew steadily from N. and E, throughout the month 
of May : the sky was brilliantly clear, and the atmo- 
sphere so dry that the temperature of the dew-point 
ranged constantly from 15" to 20^ below the tempera- 
ture of the air. On the 13th the hawthorns were green ; 
on the 16th, the pear, cherry and plum-trees were in 
bloom, and the horse-chestnut in leaf; and on the 30th 
the apple-trees were in full blossom. The average num. 
ber of frosty nights in May is 1 in 2 years; the greatest 
number, 4, occurred in 1831 and in 1839: snow or 
sleet falls on an average once in four years ; it fell three 
times in 1839 ; the average number of days upon which 
rain falls is 9'6, the greatest number of days on which 
it fell was 23 in 1843, and the least number, 2, in 18-18 ; 
the lowest temperature observed in May waa in 1831, 
when on the 7th of the month it descended to 27°; the 
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late as the 19th of 



temperahire on tlie surface of the ground was 24°. Is 
the year 1837 the month of May was cold; the mim^ 
mum temperature on the 10th receded to Sl°j and the 
thei-mometer placed upon the surface of the earth fell 
on six nights below the freezing-point j the temperaturE 
by day ranged generally below 60° ; on the 10th snow 
fell, and on the 19th sloet was mixed with the rain, whiok 
fell on that day; an aurora boi'calis was seen on the 
6th; on the 15th the generality of fruit-trees, the apple- 
tree excepted, m blossom. In 1833 May was dry and 
warm ; on the 4th of the month the temperature rose 
to 78", and on the 15th and 17th to 81°; the wind m. 
■each case S.E. ; the rain which fell dming the montk 
amounted to 0'61 in, 

The mean temperatnre of the siimmer months, June, 
July and August, is 61°-i; the ratio of the winds from 
N. to S. as S to 1, and of those from N.N.E. to E., 
to those from S.S.W. to W., as 1 to 2-3; the power of 
the winds from the westerly points is double that of the 
winds from the other quarters: the average power of 
the winds, taken collectively in June, July and August, 
■is 1'7, 1'6, and 1'5*: in June the air is seldom tran- 
quil, and towards the middle of the month very violent 
gales are experienced from the S.S.W. to W. In the 
year 1833, on the evening of the 10th, the sky was 
clear and serene; at 6 a.m. of thcllth, thunder-elouda 
were visible to the N,, which gradually gave way to a 
lowering scuddy sky, driven up by a S.W. gale, which rose 
about 9 A.M ; a brisk shower fell at 3 p.m., after which 
the wind rose to a perfect hurricane, uprooting trees 
and shrubs, &c. ; the temperature, which at 7 a.m. had 
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0, denotea ■ ctlin; 1, a breeze; 2, a fresh breeze ; 3, Lighvindi 
1 great storm j 6, a hurricane. 



been 70°, fell in the afternoon to 56°. In Jnly the 
most Btonny winds are from the S.S.W. and "W.S.W. ; 
in the year 1837, on the 39th of the month, it blew b 
steady gale from the S.W. for twelve hours, blowing 
down trees and scattering the fruit ; in the year 1839 
the thunder-storms were very extensive, and were suc- 
ceeded by heavy gales from the S.S.W. to W., which 
did considerable damage by laying the corn. In August 
the S.W. wind blows frequently, but its power on the 
average is moderated j the gales, which occasionally blow 
with great violence, proceed from the N.TV.W., S.S.W., 
and W.S.W. On the 4th of August, 1825, a violent 
tempest blew from the S.S.E, to W. which unroofed 
houses and tore off huge limbs of trees; on the 9th in 
the year 1828 the wind backed to the S. and blew a 
gale wbicb destroyed ti'ees, damaged buildings, and 
stripped orchards of their fruit. One of the heaviest 
galea on record for the month of August occurred on 
the 30th and Slst in the year 1833; the wind backed 
to the S., and as it gradually veered round by the W. 
to N,N,W. it blew violently from all the intermediate 
points ; many trees were blown down in Greenwich Park, 
buildings were damaged, and the hop-gardens and or- 
chards in Kent sadly injured; the accounts from the 
coast were appalling, fifty-nine vessels were reported at 
Lloyd's ; in this fearful gale the Amphitrite convict-sbip 
was lost, and all on board perished. During the preva- 
lence of high winds from the westerly points in summer, 
the sty is so constantly clouded that the range of tem- 
^rature in the twenty-four hours docs not exceed 10°, 
while in clear calm weather the range is sometimes as 
much as 30°. The unsteadiness of the heat in the 
summer months is shown in July 1836; on the first 




44 

five days the temperature rose above 80°; on the raorn- 
ing of the 5th it was 81°; it rose to a maximum of 86°, 
and at 6 p.m. it stood at 82°, the wind at E. : thunder 
succeeded on the 6th, and as the month advanced heavy 
squalls and boisterous winds from the S.W. were fre- 
quent; the temperature on the 20th at 1 p.m. was 49°, 
the maximum 56°, A fine aurora borcalis was seen at 
midnight on the 2nd of the month. The summers of 
1818, 1825 and 1826 were distinguished for the excess- 
ive heats of July ; these great heats may be the effects 
ofthehot winds blowing from the great desert of Africa: 
it usually happens when they occur that the heat in the 
south of Europe is increased, and the winds are uniformly 
S. and S.E. The greatest heat on record was on the 
13th of July 1808, when the temperature in the shade 
rose to 95° : the mean heat of that day was nearly 80°*. 
On the 25th of July, 1818, the temperature at the Royal 
Observatory rose to 93° ; in July 1825 it rose during the 
month three times above 90°; and in July 1846 the tem- 
perature at noon was 90° : the heat on this day was trans- 
ient; a thunder-storm came up suddenly and chilled the 
air. On the 18th of August 1842, the temperature rose to 
90°i tlic temperature of the dew-point at 3 p,M. was 24° 
below the temperature of the air; soon after 5 p.m. a haze 
appeared in the S.W.,and the Cirrus cloud became visible 
and gi'adually covered the sky ; before sunset a strong 
breeze, dry and harsh to the sensation, rose from the E. 
and E.S.E,, and large broken and apparently highly 
electrified Cumuli passed over from the S. j at 8 p.m. 
the temperature was 79", at 10 p.m. 76°, and at mid- 
night it again rose to 77° and 78° ; at this time the 
temperature of the dew-point was 68° and 70°; at 1 a.m. 
* Being equal to tbe heat of Egypt, or Upper Ethiopia. 



the sky became nearly cloudless, and the temperature 
suddenly declined 10°; the E. M*ind, which seemed like 
a sirocco, died away about 3 a.m. and was succeeded by 
a fresh breeze from the S.W. ; no lightning was seen 
throughout the night: this was no doubt the highest 
nocturnal temperature ever registered in this climate. 
High temperatures accompanied by sultriness at an 
early hour of the morning appear to be the effect of 
electricity ; they are seldom followed by hot days, light 
rain usually fallsj and the temperature declines. The 
average number of days in the year in which the tem- 
perature may rise to or above 80° is G'5, The average 
number of days on which rain falls in the summer 
months is 9'5 in June, 11 in July, and 10 in August; 
the greatest quantity which has fallen in each month is 
4-3 in. in June in 1838, 6-35 in. in July 1828, and 4-6 in. 
in August 1837. Thunder is more frequent in summer 
than at any other season ; in June it proceeds chiefly 
from, the Cumulo- stratus cloud, and as this cloud is in- 
variably simultaneous with a cold and dry atmosphere, 
so thunder is usually the precursor of cold and wind in 
the summer months : the probability that the Cumulo- 
stratus will produce thunder instead of bail appears to 
increase as spring advances in the following rough 
approximations ; in March as O'Ol, in April as 003, 
in Mayas 2-0, and in June as 50; iu July and August 
the thunder-storms are of great magnitude, and extend 
over a large area of country ; tliey occur more particu- 
larly about the 18th of July, and towards the latter end 
of August : it is peculiar to Greenwich that it is seldom 
visited by the brunt of these storms; as the clouds ap- 
proach the zenith they split and pass to the S.W. and N. 
In July and August hail falls only during violent than- 
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dei'-storms ; it (Mers li-om the bail of spring io its pa»*i 
feet trauaparency and in'egular and jagged form. Om 
the 1st of August 1846, the wind being at E, and the 
temperature at 85° cumuli, from which thunder waa 
heard, came up fram the S. and pasacd the zenith at a 
quarter to 4, p.m. ; very large bail and transparent pieces 
of ice were discharged from the clouds, which broke se- 
veral windowa in the neighbourhood; the progreasioit 
of the storm waa to the E. and N.E., where the destruc- 
tion of glass from the hail was calamitous ; at Greenwich 
1'56 in. of rain fell, but at other places neai- the metro- 
poha it amounted to 3'0 in. 

Sununera with a mean temperature of about 63° are 
the most congenial to the produce of the country; the 
ardour of the sun is tempered by clouds, and fine showera 
refresh nature : hot summers are neither productive nos 
beneficial ; the skies are cloudless, and weeks elapse 
without a shower ; men and animals sink beneath the 
ardour of the sun, the grass is scorched, the corn thin 
and scanty, and the produce of the orchard and kitchen- 
garden coddled. 

The mean temperature of the autumnal months, Sep- 
tember, October, November, is 50''-4 ; the average power 
of the winds from all the quarters is in September 1'3, in 
October 1'3, and in November 1-3. In September the 
E. wind is again equal to the W. wind, both in power 
and in the number of times it blows ; aa is also the S. 
wind to the N. The moat powerful winds are fram the 
S.W., but they do not rise to a gale. In October the 
S. wind is equal to the N. wind; the winds from the 
S.S.W. to W. are aa those from the N.N.E. to E.. aa 2 
to 1 ; the E. wind is calm; violent squalls come from 
the S. and S.S.W. with heavy falls of rain; galea of 
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great power occasionally blow ; one of the most for- 
miJable happened on the 28th of the month ]838; the 
direction of the wind was S.W. November* on an 
average is calm, but the month seldom passes with- 
ont a violent gale from some one point of the com- 
pass ; one of the most remarkable was iu 1836 ; heavy 
squalls from the S.W. set iu on the 27th of the month ; 
on the 38th the wind rose to a gale, with much scud 
and a high temperature ; and on the 29th, between 
11 A.M. and 2 p.m., it increased to a huiTicanc; its di- 
rection was then W. and W.N.W. ; in 2^ hours the 
barometer rose O'5'l in. ; thousands of trees w^ere de- 
stroyed, houses were unroofed, and even solid buildings 
felt its effects ; it passed over Ireland, the south of Bri- 
tain, and the north of France ; hghlning is usually seen 
during the autumnal and winter gales. The month of 
September wavers between summer and autumn; its 
temperature may rise to 80^, but it never recedes below 
the freezing-point, although the thermometer on the 
surface of the ground ii'equently dcacenda below it : the 
night temperature of September is nearly equal to tliat 
of JunCj but the day temperature is very much dimi- 
nished. "When September partakes of the character of 
summer, it is warm, calm and serene; when of autumn, 
it is cold, windy and rainy : thunder ic frequently heard 
in September. In October the average number of frosty 
nights is 1'7 ; the day temperature declines rapidly, and 
heavy rains fallt- The gi'eatest average amount of rain 
for the year falls in October : snow is not uncommon in 
this month ; in the year 1819 and 1836 snow covered 

* This refers to Ibe east coait. 

t For Ibe average quimtit}' of ra.iii which &llji in ever^ montb, see 
Mtnual of Barometer, p. 30. Second Edition. 
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the ground to the depth of 6 or 7 iacbes on the level. 

In November the average number of frosty nights is 
6; the greatest number, 16, occurred in 1842 : at the 
commencement of November there is much fine serene 
weather J towards the end it becomes mild and stormy : 
in the autumn the Stratus cloud is common, and the 
copious dews of this season yield a large amount of 
moisture. Fogs in November, near the metropolis, 
are now of rarer occurrence ; the cause may be the better 
drainage and the enormous consumption of gas. 

The foregoing summary shows that the climate of the 
south-eastern parts of England has a range of tempe- 
rature equal to 100° (from — 4° to 95°), but that from 
the locality of the country the distribution of the heat 
is so variable throughout the year that it sometimes ex- 
periences the cold of Russia aud the heat of India, and 
at other times the winters arc a perpetual spring, and 
the summers so wet and clondy, that the commonest 
fruits cannot ripen. The many years of want and famine 
which stand recorded in our ancient chronicles, lead to 
the inference that this state of climate has always ob- 
tained; for although the cultivation of vineyards is 
another fact recorded, yet the flavour of a vintage which 
suited the palate of a people whose sovereign's maids of 
honour at a much later period breakfasted upon herrings 
aud beer, is no proof that the climate was sufficiently 
constant in the distribution of its mean annual amount 
of heat to produce wines comparable to those of France 
or Germany, or that could be tolerated by the most un- 
refined taste of tlie present times. Beyoud the mere 
fact of a vintage, there is no record of productions indi- 
genous to a settled climate having become extinct ; on 
the contrary, as the intercom'sc with other nations be- | 




came extended, we read of the introduction of trees, fruitM 
aad vegetables which intellect and skill could scarcely 
naturaLze. The habits and customa of a high state of 
civilization are sufficient to account for the .apparently 
leas physical power of the present race of men ; but 
there is no doubt that if it were imperative to restore 
the endui-ance and fatigues of a past barbarism, it wotdd 
be found that a deteriorated climate bad neither weak- 
ened nor destroyed that energy of national character, the 
spirit of which was " vidt, vici." It is this energy now 
directed to commercial enterprise that chases famine 
from our shores ; it searches every quarter of the globcj 
coJlecte the produce of every climate, and thus om' 
boards are spread. with the necessaries and luxuries of 
life. The effects of a changeable climate on individual 
health must be our own care; in England, scattered 
throughout the year, are periods of very lovely weather 
interspersed with other periods, which even in summer 
may be tenmed inclement ; knowledge and prudence 
must teach us to enjoy the one, and guard against the 
other. When the temperature falls below 55°, we should 
light our fires, more especially in rainy weather in the 
summer season. We should avoid the chill of grass 
from radiation, and screen ourselves from the cold of 
evaporation in spring (caused by the East wind), the 
more insidious because frequently accompanied by sun- 
shine ; and, above all, in this age of ventilation, we 
should shun all drafts of open doors and windows. With 
regard to dress, it must be regulated by the weather, 
and therefore by the thermometer. 
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Table of the Mean Temperature for every day in 


theyear^^ 






1815- 
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tie 
month. 


J»B«rj. 


February. 


MDrcb. April. 


M»j. 


JlUW. 




J 


36'53 


3714 


4022 


44-26 


52-01 


57-10 




Z 




35'39 


36-94 


410? 


45-08 


52-62 


58-43 






3 




34-97 


37-30 


4204 


45-43 


52-81 


58-68 






4 




36'05 


37-45 


40-46 


45-02 


53-06 


57-78 


^H 




5 




35'64 


38-14 


40-09 


45-36 


53-51 


57-75 






6 




35'69 


38-29 


40-04 


45-95 


53-87 


57-51 






7 




35'52 


38-64 


40-83 


45-70 


63-27 


57-90 






8 




34-22 


38-86 


40-88 


45-95 


53-35 


58-18 






9 




34-28 


39-18 


40-31 


45-48 


51-65 


58-40 






10 




35-78 


38-81 


41-01 


45-16 


52-19 


58-48 






11 




35-62 


38-05 


41-05 


44-84 


52-03 


58-96 






12 




35-34 


38-10 


41-85 


45-45 


52-76 


59-71 






13 




35-85 


37-82 


42-02 


46-54 


52-35 


60-33 






14 




37-12 


38-69 


42-81 


46-10 


*51-64 


61-08 






15 




3506 


39-19 


42-79 


46-49 


52-68 


60-01 






16 




35-12 


38-87 


42-91 


46-57 


53-92 


6010 






17 




36-67 


38-29 


42-36 


46-07 


53-81 


60-63 






18 




36-13 


39-03 


42-42 


45-57 


53-87 


60-36 






19 




36-09 


39-18 


42-28 


40-17 


53-98 


60-11 






20 




35-50 


38-68 


42-81 


47-10 


54-20 


60-92 






21 




36-36 


39-89 


42-47 


47-61 


54-18 


60-47 






22 




37-72 


40-05 


42-69 


48-28 


54-33 


60-Cl 






23 




37-92 


40-01 


42-44 


48-85 


55-17 


60-32 






24 




38-39 


4000 


42-23 


48-73 


55-84 


60-50 






25 




38-49 


40-40 


41-86 


48-35 


55-24 


60-87 






26 




38-94 


39-99 


41-70 


49-02 


55-03 


61-17 
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27 




38-52 


39-57 


43-17 


48-84 


54-58 


61-76 






ZB 




38-06 


39-76 


43-95 


49-30 


55-31 


61-89 






29 




38-07 




44-07 


49-62 


65-S2 


60-96 






30 




37-.1G 




44-ie 


50-50 


55-33 


61-30 






31 




37-95 




44-02 j 


56-86 






Meuna. 


36-4 J 


38-78 


42-04 46-78 


53-74 


59-74 
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for Greenwich, Kent, on an average of S5 years : 
1849. 





July. 


August. 


September. 


October. 


November. 


December. 


Day of 

the 
month. 




60-38 


62-79 


59-61 


54-20 


46-94 


43-71 


1. 




61-65 


6304 


59-56 


54-41 


46-67 


42-63 


2. 




6219 


63-02 


59-33 


53-61 


46-47 


41-47 


3. 




63-17 


62-92 


59-77 


54-38 


45-27 


41-59 


4. 




63-59 


62-68 


59-15 


53-22 


44-73 


41-89 


5. 




62-79 


6300 


5909 


52-70 


45-91 


41-03 


6. 




62-02 


62-85 


58-57 


53-32 


45-92 


40-59 


7. 




62-80 


62-28 


59-33 


52-90 


44-30 


40-82 


8. 




61-40 


62-28 


58-38 


51-80 


43-09 


40-05 


9. 




62-26 


62-75 


58-78 


52-42 


44-28 


39-83 


10. 




62-69 


62-73 


58-23 


53-20 


4513 


39-07 


11. 




63-28 


62-59 


57-66 


51-94 


44-18 


38-97 


12. 




62-91 


62-00 


57-28 


50-91 


43-97 


39-83 


13. 




63-08 


62-02 


57-65 


49-80 


43-26 


39-45 


14. 




63-57 


61-60 


58-46 


50-11 


42-97 


40-03 


15. 




62-87 


62-87 


58-83 


49-97 


42-66 


40-27 


16. 




63-65 


62-53 


58-75 


49-63 


42-05 


4007 


17. 




63-48 


62-38 


57-28 


48-96 


43-28 


40-37 


18. 




6211 


61-97 


56-56 


50-01 


42-46 


40-58 


19. 




61-62 


61-19 


55-86 


49-80 


42-34 


40-14 


20. 




62-17 


61-37 


55-24 


49-36 


43-34 


39-12 


21. 




61-39 


60-84 


55-78 


49-02 


42-62 


38 22 


22. 




61-79 


61-43 


55-49 


49-64 


42-53 


38-44 


23. 




61-97 


60-57 


56-08 


48-70 


41-82 


37-62 


24. 




63-14 


60-69 


55-93 


47-97 


40-92 


37-11 


25.. 




62-16 


60-64 


55-86 


46-59 


41-30 


36-33 


26. 




62-45 


61-25 


54-67 


47-20 


40-85 


36-23 


27. 




62-92 


60-95 


54-23 


47-51 


42-27 


35-56 


28. 




62-98 


60-94 


53-99 


46-45 


43 75 


35-91 


29. 




62-29 


60-94 


53-51 


46-20 


43-31 


37-56 


30. 




62-82 


59-77 




46-80 




37-27 


31. 




62-47 


61-90 


57-30 


50-41 


43-62 


39-41 
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Mean temperatures of the seasons, divided into periods tf^^^^ 


five years, for Greenwich, Kent, for 35 years, /rom.'^P^ 




1815 lo 1849. 
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Spriog. 


Summei. 


Aununn. 


Wmt«. 






















M». Apr. M.y, 




8=pl. 0«. N.V. 






1815. 


5003 -, 


62-60 1 ° 


49-87-1 ° 

48-25 

49-87 50-49 


39-35-, 




1816. 


45-48 


58-37 


36-63 






1817. 


45-45 . 47-93 


60-30 I Gl-99 


39-60 }■ 38-36 






1818. 


48-58 
50-13J 


65-60 
63-27J 


54-62 


37-02 






1819. 


49-83J 


39-20J 






1820. 


47-62-, 

47-74 

50-25 y 47-92 


60-48 > 
59-37 
63-10 61-0] 


48-371 


34-68-1 






1821. 


53-78 


37-68 






1822. 


53-17 61-49 

49-33 

52-5IJ 


42-40 37-96 






1823. 


47-55 
46-49J 


60-35 
6I-5SJ 


34-83 






1824. 


40-15J 






1825. 


47-651 


62-57-, 

65-92 

60-93 62-16 

61-59 

59-8lJ 


51-10-1 

51-13 

51-55 50-41 

51-27 

47-02J 


40-08-1 






182fi. 


47-97 


38-43 






IB27. 


48-77 47-86 


36-04 38-91 






1B2B. 


48-76 
46-17J 


41-86 






1829. 


38-12J 






1830. 


49-83 1 


59-50-1 

62-58 

60-97 60-93 

59-25 

62-34J 


5004T 


32-87-1 






1831. 


48-92 


51-64 


36-92 






1832. 


46-50 } 48-25 


60-72 50-52 

49-08 

51-12J 


38-52 L 38-28 






1833. 


47-39 


39-42 

43-fi9j 






1834, 


48-62J 






1835, 


47'40l 
46-79 
41-95 45-28 


62-46-1 

Cl-42 '*' 35 

60-52 

60-63J 


49-97 "1 


39-96 






1836. 
1837. 


4904 
50-77-' 


39-20 ^^^* 

34-26 

38-27J 






1838. 






1839. 






1840. 


47-30-1 


60-8 7 1 

S:?! •■■»• 

60-66 
60-44 J 


47-70 1 


38-94 -\ 

39-94 

39-4lJ 






1841. 
1842. 


50-82 

48-44 48-58 

48-00 

48-31J 


50-72 .„o. 






1843. 


5114 






1844, 


50-5lJ 






1845. 


43-961 
48-69 
47-48 M7-39 


59-86"! 
64-81 ,,. ., 
61-88 «> 5« 
60-40 
60*84-' 


49-521 


34-66-\ 






1846. 


52-30 


42-77 






1847, 


50-95 , 50-73 
50-00 

so-giJ 


34-63!- 38-67 






1848. 


49-38 


39-64 






1849. 


47-47-' 


41-62.J 






Mewi UtDp. Spriug 1815-1849 4?-55 




,." Summer... 1815-1849 61-43 ^J 


„ Autumn ... 1S15-IB49 iO-42 ^H 


„ Winter ... lai5-lS49 38-22 ^H 


The auQual mean from 1913 to 1819, period of 35 ^ears, i^ 49°-4a. ^^H 

fc J 
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The preceding table, p. 52, is the meanof every three 
moaths, each three months constituting a season, and each 
aeason being grouped into five yearly periods : these pe- 
riods differ very little among each other in the mean, 
if we except the spring quarters from 1835 to 1839, 
where a defalcation of temperatui'e of very nearly 3° 
occurs. This period of cold appears, however, to be 
the effect of a necessary compensation, as how much 
soever it may seem in excess, it does not disturb the mean 
temperature of the climate. 

Table of the greatest and least observed heights of the 
Tliermometer, also of the greatest annual range, and 
annual mean temperatures, from observations made at 
Greenwich, Kent, 1807 to 1849. 



I 



L 



„.. 


QaUax 


•ss. 


Gre.lo. 


buffer 


Dsle. 


"s^r 


\^. 


GreUHt 
nuige. 


hJ?ftir 
ytar. 


lao? 


78-0 


iVo 


650 




1B29 


BO-O 


1%-t, 


eS-o 


46-77 


1B0H 


95-0 


15'0 


80-0 




1830 


87-0 


10-5 


76-5 


4g-34 


1809 


79'0 


18-0 


61-0 




1831 


8O-0 


19-0 


61-0 


50-62 


1810 


78-0 


13-0 


65-0 




1832 


80-1 


21-0 


S9-1 


49-10 


1811 


80'0 


14-0 


66-0 




1833 


81-6 


20-5 


610 


49-01 


1812 


790 


170 


62-0 




1834 


86-1 


23-4 


62-7 


51-10 


1813 


80'0 


190 


61-0 




1835 


86-2 


17-2 


69-0 


49-51 


I8H 


89'0 


14-0 


750 


sSii 


1836 


86-5 


12-6 


73-9 


48-69 


1815 


78'0 


160 


630 


1837 


82-4 


IfiO 


66-4 


4B-06 


1816 


77-0 


6-0 


71.0 


47-Ifi 


1838 


81-5 


- 40 


85-5 


47-12 


1817 


85-0 


220 


63-0 


48-6e 


1839 


790 


20-S 


5B-5 


48-71 


1818 


930 


190 


74-0 


51-S4 


1840 


81-5 


14-6 


66-9 


48-06 


1819 




130 




SO'Sl 


1841 


80-7 


5-4 


75-3 


49-23 


1820 


86'U 




83-0 


48-15 


1842 


90-2 


23-0 


67-2 


50-13 


1821 


80-0 


19-0 


61-0 


49-98 


1843 


87-5 


19-7 


67-8 


49-93 


1822 


87-0 


18'0 


69-0 


51-41 


1844 


83-8 


15-6 


68-2 


48-72 


1823 


7?'0 


8-5 




48-68 


1845 


83-0 


6-2 


76-8 


47-68 


1824 


850 


240 


610 


50-38 


1846 


90-2 


18-4 


71-8 


51-47 


1825 


SI'S- 


24 


67-5 


50-25 


1847 


85-2 


11-0 


74-2 


49-46 


1B26 


87'0 


91 


77-9 


50-90 


1848 


842 


16-6 


67-6 


49-94 


1827 
1828 


8J-0 
B2-0 


12-0 
20-0 


72-0 
62-0 


4955 
50-86 


184S 


83-0 


18-3 


64-7 


49-71 



)-7> |H 
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A Table of the mean of the maxima and minimu tempe- 
ratures, together with the mean temperature and the 
mean diurnal variation for every month of the year, 
for Greenwich, Kent, on an average of 35 years, 1815 
to 1849. 



Month 


"rw°4"" 


lempcrflliiiB 


McanrflhE 


MBnd.Uy 




..^Jc^'SS.... 


e«h,noolh. 


f.M.., 


aeb maam. 


j^ 


3i-2S 


36-46 


4°0-G4 


8-36 


mrZ^... 


33' 76 


38-80 


44-01 


10-25 




35-73 


42-04 


48-52 


12-79 


April 


8872 


46-78 


54-99 


16-27 


May 


44'94 


53-J-l 


62-55 






50-61 


59-74 


68-91 


18-30 


July 


63-68 


62-47 


71-40 


17-72 


August ... 


&3-38 


61-90 


70-20 


16-S2 


Seplember 


49-42 


57-30 


65-14 


15-72 




44-08 


50-41 


S7-00 


12-92 


NoTemljec 


38-71 


43-62 


48-40 


9-69 


December 


35-36 


39-11 


43-75 


B-39 



In Jauuar; tlip mean of the lowest temperature at night a nthet 
higher than 32° ; the mean of the highest by day ia 40°'G ; the mean 
diurnal variation is a little more than 8°. This is the coldest month 
of the year. 

Iq February the mean of the lowest temperature rises I'-S ; the 
mean of the highest by day riies nearly 3°-5 ; the mean diurnal yali*- 
tion is 10° -25. 

In March the Sun's altitode has increased 20 degrees; the days and 
nights are equal; the mean of the lowest temperature, however, rises 
but 3°'5, while the mean of the bigheat by day baa risen S°, 

In April the mean of the lowest temperature by night remains loir, 
the increase being but 6''-5 aboTe that of Jajiuary, the mean highest 
by day having risen since January, 14°. 

In May the sun has risen 40 degrees, and its influence is seen in the 
mean of the highest temperature by day, which now rises to 62°-S5, 
and the mean of tt>e lowest by night to 44°-94. 

In June, the period of the solstice, the days are at their longest, and 
the mean of the highest temperature by day is nearly 60° ; the mean of 
the lowest bynightrisBato50°-6, and the mean diamal variation reaches 
its maiimum, imounting in thii month to 18°'3. 
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In July the mean of the highest temperature by day arrives at its 
maximum, 71*^*4 ; the mean of the lowest by night is also at its maxi- 
mum, being 53^*7 ; the mean diurnal variation now decreases to 17°*7, 

In August the mean of the highest temperature by day decreases 
only V'2 upon that of July, and the mean of the lowest temperature 
decreases from that of the same month only 0^*25 ; the mean heat of 
the two months differ only 0*^*5 ; so that July and August may be con- 
sidered to have the same temperature, and to constitute the summer. 

In September there is a fall of 6*^ in the mean of the highest tempe- 
rature by day, and of 4° in the mean of the lowest by night. The 
mean temperature on the day of the autumnal equinox is above 13** 
higher than that on the day of the vernal equinox. The mean of the 
minima by night of September corresponds very nearly with the mean 
of the maxima by day of March, 

In October the mean of the highest temperature by day has decreased 
14*^ since July, and the mean of the lowest by night 10^ The mean 
temperature of this month is about 50°, rather above the mean heat of 
the whole year. 

In November the days are short, and the mean of the highest tempe- 
rature by day has lost 9° of heat since October, and the mean of the 
lowest by night is depressed to 38°* 7 : winter now commences. 

In December the mean of the highest temperature by day is 43^*75 ; 
the mean of the lowest by night has fallen to 35°*4. The sun's meridian 
altitude at Greenwich on the day of the solstice is only 15 degrees ; 
the mean heat of the month rises no higher than 39^*4 ; and the mean 
diurnal variation is reduced to 8°. 
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■srS 


"gilliissilli 




-ai9l Ol BfS[ 
)mod-«ap JQ 


37°-49 
3614 
37-60 
42-67 
48-42 
63-48 
56-76 
65-33 
53-44 
48-03 
43-14 
3801 


1 


'«>ei 1) exit 


41-33 
42-36 
48-86 
63-52 
61-17 
67-01 
88-36 
67-15 
6417 
55-36 
47-72 
41-72 
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luIfirt-.Ml) 




■dmfl ™w 


liiilsis^ili 




- 4-0 
+ 6-0 
12-8 
31-1 
27-0 
36-4 
39-5 
36-5 
32-1 
251 
20-4 
10-5 


1 


-M-,J«.i,tlHqilIH 


666 
62 1 

73 
770 
84-2 
88-6 
»3'0 
90-2 
850 
755 
630 
58-5 




SHimaollinnu 






-nS^'nir.'^ 


38°-2a 
3233 
35-37 

10-38 
48 81 
S4-4S 
fe8-78 
57-70 
63-70 
44-20 
3870 
32-32 
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January 

February 

March 

April 

My 

August 

September 

October 

NoTember 

December 


i 

S 



iii 



m 



ml 

mk 



PriatedhjHielurdudJDhiiE.Tqlar, Bid UoD Goon, Fleet StnM. 
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